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PEACH  YELLOWS  AND  LITTLE  PEACH 
By  W.  A.  McCubbin. 


PEACH  YELLOWS  AND  LITTLE  PEACH 


SUMMARY 

Yellows  and  Little  Peach  cause  great  losses  in  Pennsylvania's 
4,800,000  peach  trees,  not  only  by  the  actual  destruction  of  trees  but 
by  shortening  the  profitable  bearing  life  of  orchards. 

Although  the  cause  of  these  diseases  is  unknown,  they  are  known 
to  be  transmissible. 

Seeds  from  diseased  trees  germinate  in  only  a  small  percentage  of 
cases,  and  seedlings  from  such  seeds  may  not  be  diseased. 

Nursery  stock  is  readily  infected  by  budding  from  diseased  trees 
and  since  the  disease  symptoms  may  not  appear  in  young  trees  for 
several  years,  nursery  stock  is  regarded  as  a  very  possible  means  of 
spread. 

These  diseases  spread  in  the  orchard  though  the  means  of  spread 
and  the  time  of  year  when  it  takes  place  are  unknown. 

The  spread  of  disease  by  dormant  pruning  is  doubtful. 

There  is  no  evidence  to  show  that  pollen  distribution  is  a  factor  in 
spread. 

Soil  transmission  is  not  considered  probable  from  the  fact  that  re- 
plants to  replace  Yellows  trees  are  not  particularly  subject  to  in- 
fection. 

Trees  affected  by  Yellows  and  Little  Peach  have  never  been 
known  to  recover. 

The  only  cheap,  sure,  and  effective  method  of  controlling  Yellows 
and  Little  Peach  is  to  remove  all  diseased  trees  as  soon  as  they 
show  the  first  signs  of  disease. 

The  promptness  of  removal  is  all  important. 

Inspection  for  Yellows  and  Little  Peach  can  be  given  profitably 
(a)  just  before  blooming,  (b)  about  July  1,  (c)  a  week  or  ten  days 
before  the  fruit  ripens,  and  (d)  in  late  summer. 

The  state  has  maintained  an  annual  inspection  for  Yellows  and 
Little  Peach  in  the  southeastern  peach  counties  since  1921,  covering 
approximately  500,000  trees  in  over  400  commercial  orchards  in 
fourteen  counties.  Inspection  records  show  a  definite  decrease  in 
yellows  in  this  area,  from  4.5''f  in  1921  to  2.5^;  in  1922,  and  to  2.21% 
in  1923. 

The  Department  inspectors  visit  these  orchards  in  summer  and 
blaze  trees,  after  which  such  trees  are  removed  by  the  owner. 
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To  supplement  this  inspection  and  to  ensure  removal  of  diseased 
trees  as  soon  as  symptoms  appear,  every  peach  grower  is  urged  to 
be  his  ov^^n  inspector. 


[  PEACH  YELLOWS  AND  LITTLE  PEACH. 

W.  A.  McCubbin 

TluTe  arc  lliicc  peach  troultlcs  of  major  iiiipoi'tancc  in  J'cnnsyl- 
voiiia  peach  oicliaids, —  I'cacli  Tree  Horer,  Brown  Hot,  a'lid  Yellows- 
Tlic  borci-  pi'ol)h-iii  lias  liccii  solved  by  tlie  introduction  of  PDB 
(paradicldorobcnzeiHM,  and  Brown  Kot  can  be  controlled  by  spray- 
ing. Tlie  experience  of  years  shows  that  Yellows  aiid  Little  Pracfe 
can  also  be  controlled  as  set  forth  below. 

Yellows  Raises  the  Cost  of  Production 

Tin?  daiiiaiic  doiir*  hy  yellows  is  not  fully  appreciate<l.    A  pearfi!  is; 
at  lH*s^t  n  short-lived  Iree  whidi  nmst  pay  by  a  few  crops  durino-  its; 
maturity  for  Ihe  e.iilv  e\])ense  and  titne  necessary  to  brinf;-  it  into' 
bearinf>-.    As  inspection  i-esults-  indicate.  Yellows  does  not  become' 
pronounced  until  about  beariii*?  aj-c ;  ronsquently  rei)lacenieiit  is 
not  needed  until  1lie  exi»ense  of  bringin-j;  the  trees  to  be;n-ing:  age 
is  ;ilread\  incMu  red.    On  Ihe  (illier  hand  re[dacemerit  is  not  profitable 
after  a  few  seasons  ofMteai-ing  since  the  new  trees  M  ill  not  produce' 
much  before  1he  rest  of  the  orchard  is  too  old.    Tf  replacement  for 
Yellows  could  be  made  earlier  or  continued  later  losses  from  Yellows 
would  not  be  so  se\-ei-e.    As  it  is  the  big  loss  from  Yellows  is  not 
alone  in  the  ti-ees  .•ictuaily  destroyed  or  rendered  worthless,  but  in 
,•1  shortening  <d'  the  lieai-ing  life  of  tiie  oicliard.  since  after  a  certain 
])eicentage  of  trees  go  out  with  ^'ello\\s  the  o!-ch;ird  as  a  whole  is 
no  longer  ]irofitablc  ;ind  must  all  lie  cut  down,     if  \'ellows  can  be 
reduced  ti>  such  ;i  degree  1h;it  the  oi-chard  c:in  add  a  b'W  more  years 
lo  what    is  admittedly   the  most    pi'otitable  ]ioi-tion   of  its  bearing 
period,  much  will  have  heen  accom plislicd  in  lowering  the  production 
cost  of  ])eaches  in  the  slate. 

History  of  Yellows 

Beach  Y(dlows  is  not  a  new  disease.  ( Md  I'ecords  indicate  its 
]ii-esence  in  the  niiladidpliia  region  alioiil  b".!)  years  ago.  Since  then 
it  has  been  li'oublesome  in  most  of  Ihe  easlei'n  peach  sections,  vary- 
iiiL;  in  inlensily  in  \  arinus  Iccalilies  and  at  dilfei-ent  ])eriods  of  time. 

Ijiltle  reacli  may  be  (Mpially  ancieiil  but  it  is  only  a  rmitter  of 
tliirt\-  vears  since  it  has  heen  i-ecogn ized  as  a  distinct  type  of  disease. 


It  iilso  varies  for  liiiic  ;iih]  incnlilv  as  docs  lows,  and  i1  is  wcll- 
knowu  that  the  rciaiivc  ini|ior1aiice  of  llic  l\vo  diseases  may  ditl'er 
greatly;  in  oJie  section  of  (lie  country  llierc  may  miicli  Little 
Peach  and  little  Yellows,  while  in  anotliei'  district  ^'(dl(l\vs  ]ire- 
dominates;  in  a  few  yeais"  lime  the  conditions  may  he  entirely  re- 
versed, the  first  section  showini;  an  increase  of  Yellows  jind  a  decrease 
of  Little  Peach,  while  in  the  second  district  Little  I'each  h.is  liecome 
important  and  Yellows  lias  liecome  rcdatively  less. 

Tliere  ha.'!  also  been  noted  a  l  ise  ami  fall  of  intensity  in  Yellows, 
the  disetise  Jissuminj;  the  natni-e  of  .an  c]n'demic  exciy  ten  oi-  tiftee7i 
years,  "with  nniescent  jieriods  intei'Ncnin;!.;  between  I  lie  pci'lods  of 
excessive  x'irnlence. 


NATURE  OF  YELLOWS  AND  LITTLE  PEACH 

It  has  been  recognized  f:ir  some  time  that  both  these  I  roubles  ap- 
parently fall  into  the  class  of  diseases  known  as  the  ".Mosaic"  group 
which  includes  a  large  and  ever-growing  number  of  such  maladies 
as  Potato  Leaf  Poll,  Kasi»lierry  Leaf  ('nil.  and  the  nnmeions  ^losaic 
diseases  affecting  ])otato,  bean,  tomato,  tobacco,  raspbei-ry,  cucumber, 
and  other  wild  and  cultivated  plants.  All  these  trouldes  have  been 
called  "virus"  diseases  on  account  of  the  fact  that  the  sap  or  juiee 
from  a  diseased  plant  \\ill  in  most  cases  tiansmit  the  disease  to  a, 
healthy  one,  and  that  no  organism  has  yet  been  (dearly  associated 
with  them.  Forty  yeai-s  ago  the  sickly  a])peai'ance  of  'S'ellows  ]»each 
trees  was  thought  to  be  associated  \\ifh  feitilizer  or  soil  conditions 
and  extensive  experiments  were  carried  nut  to  locjite  the  soil  factors 
which  might  be  resjionsible.  Ai)i)licat  ions  wei-e  made  to  the  soil  of 
a  vast  nundiei'  of  fei-tilizei-s  and  chemicals  in  vaiious  ;im(iunts  and 
in  different  combinations,  but  without  i-esnl1  from  the  standpoint 
of  control. 

Later  on  an  attem])t  was  made  to  exjilain  ^'ell;^ws  and  relateil 
troubles  by  means  of  the  enzyme  theoi-y  \\liich  was  based  on  the 
idea  that  certain  necess.ary  fei-ments  in  the  tissues  had  undergone 
a  permanent  change  in  their  chemical  constitution  ,ind  were  no 
longer  able  to  function  iirojierly.  This  theory  was  nevci-  M  idely  ac- 
cepte<l,  and  h.-is  now  almost  disappeared.  As  a  cuiiscMpience  of  the 
studies  m;iih'  during  the  last  few  years  on  various  im])oi-fant  diseases 
of  the  ilosaic  type,  i)lant  ]iathologists  are  raisidly  coiiMng  to  the 
conclusion  that  these  ti-oubles  ar;'  due  to  oi-ganisms  of  soirie  kind, 
and  every  efl'nrt  is  being  made  to  find  these. 

While  a  knowledge  of  the  exact  cause  would  no  doubt  make  some 
differeiu-e  in  oui-  ti'eatment  of  Yellows  it  is  almost  safe  to  pi"edict 
that  even  ii'  the  caiise  were  Icnown  oni'  ]n-esent  nielliod  ol'  control  by 
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removing  disc.isci  Vcllnws  ii-ccs  will  ikiI  l»e  altVeted;  it  is  probable 
that  tlie  tiiidiiiLi  of  ,i  cjiusiil  oi  i;;i  nism  would  lud[)  us  most  by  sliow  iiig 
Ihc  mctlmd  of  spread  and  llins  enabling  us  to  take  steps  to  prevent 
infection. 


Fis.  ]•  Loft.  ;i  t.viiic-!il  "willow"  nImhiI  sliowin-  the  upright,  iiuich  biMiiclied 
liabit  with  small  yellow  fidiagc  A  iHiniial  leaf  is  given  for  (•oinparison.  Risht, 
terminal  .shoots,  the  lower  healthy  and  the  upper  showing  sickly,  slender  terminals 
with  a  strong  tinidency  to  grow  upwaiil. 


SYMPTOMS  OF  YELLOWS 

In  beai-ing  lices  one  of  llie  lirsi  as  well  as  diie  of  llie  nnist  I'eliable 
symtoms  of  Y(dlows  is  Ihe  pt-enialni-e  lapening  of  the  fruit,  which 
may  color  and  soften  from  a  few  days  to  Ihieo  weeks  before  its  lime. 
Sucli  fruit  is  usually  though  luu  always,  abnormally  large;  it  is 
insipid  in  taste,  usually  nioi-e  watery  in  texture  and  rots  readily: 
the  skin  of  ]ncni,it  nic  l  i  iiil  is  often  speckled  oi-  blotched  with  red. 
Tliese  skin  s])ots  .-n-e  (piite  dilfei-ent  fioni  aiiy  streaks  or  other 
natural  coloi'ing  of  ihe  pench  and  when  pi-esent  (ui  premature  fruit 
give  additional  assurance  of  Yellows.    Tiie  Elberta  variety  does  not 


show  mncli  blotching  on  its  prematures  as  a  rule.  Associated  with 
these  surface  blotches  such  fruit  will  usually  show  red  streaks  in 
the  flesh  aiut  prominent  reddish  discolorations  in  tlie  flesh  around 
the  pit.  The  amount  of  color  may  vary  from  almost  none  at  all  to 
a  condition  where  the  whole  flesh  beeames  a  deep  red.  It  is  well  to 
note  that  in  certain  varieties  the  flesh  of  normal  fruit  is  tinged  with 
red.  This  character  is  not  constant  therefore  and  is  not  alone  a 
reliable  indication  of  the  presence  or  absence  of  Yellows;  on  the 
other  hand  it  is  very  helpful  in  cases  wliere  it  can  be  contrasted 
with  normal  fruit  and  where  prematurity  is  not  pronounced. 

To  sum  up  characters  of  Yellows  in  the  fruit  it  may  be  said  that 
large  size,  blotched  skin,  lack  of  flavor,  and  discolored  flesh  are  not 
invariably  present,  but  that  premature  ripening  of  the  fruit  is  m 
it  self  a 'sure  indication  of  the  disease.  Premature  fruit  m  early 
stao-es  is  usually  found  on  only  a  single  limb,  or  in  a  few  fruits  on 
a  branch,  or  even  in  extreme  cases  only  a  single  peach  on  the  tree 
is  premature.  Cases  of  the  other  extreme  where  all  the  fruit  is 
premature  are  plentiful  and  cases  where  only  one  small  branch 
ripens  normally  are  not  uncommon.  The  certainty  with  which  one 
can  depend  on  premature  ripening  as  a  sure  symptom  of  Yellows 
emphasises  the  value  of  inspection  in  the  period  just  before  ripening 
takes  place. 

Of  equal  value  in  determining  Yellows  is  the  presence  of  the  so- 
called  "willow"  shoots  or  -broom,"  shoots  (Figs.  1  &  2.)  These  can 
always  be  distinguished  from  ordinary  twigs  and  water  shoots  by 
their  slenderness,  by  the  fact  that  they  tend  to  branch  repeatedly, 
and  by  their  smallVellow  foliage,  which  is  often  spotted  with  re<l. 
Another  outstanding  character  -of  these  shoots  is  their  tendency  to 
orow  upright.  A  healthy  t^^■ig  starting  from  the  lower  side  ol  a 
branch  grows  outward  at  a  wide  angle  but  the  Yellows  slu.ots  m 
such  cas'es  have  a  strong  tendency  to  curve  around  the  branch  and 
orow  straight  upward.  This  same  tendency  is  seen  in  Yellows 
shoots  on  the  terminals  of  branches;  instead  of  continuing  the 
orowth  of  the  branch  they  curve  upward  in  characteristic  fnshn.n. 

The  branching  of  Yellows  twigs  is  also  outstanding.  A  vigorous 
water  shoot  will  branch  to  some  extent  but  the  side  shoots  in  that 
case  are  pointed  outward,  while  the  branches  on  willow  shoots 
tend  to  grow  more  delinitely  upward. 

These  characteristic  willow  shoots  may  arise  from  any  part  of 
the  main  limbs,  or  they  may  be  terminal  (Fig.  1.)  For  the  most  part 
they  are  to  be  looke.i  for  on  the  larger  limbs.  Willow  shoots  are 
reo-arded  as  being  associated  with  later  stages  of  the  disease  but  ilieir 
occurrence  is  irregular.  Tliey  can  be  found  with  a  few  premature 
fruits  on  a  single  limb,  or  even  in  trees  on  wliich  loy  prematures 
can  be  found.    On  the  other  hand  trees  with  practically  all  fruits 
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ontstandingly  premature  inny  have  no  sign  of  willow  growth.  In 
most  cases  they  are  lil^ely  to  develxip  late  in  the  season,  Avhioh  is  a 
good  reason  for  giving  any  orcliard  a  late  summer  inspection. 

Thes€(  abnormal  shoots  even  if  they  are  so  small  as  to  be  readily 
overlooked  are  regarded  as  a  snre  symjitom  of  Yellows  at  any  time 
of  'the  year,  and  there  need  be  no  hesitation  in  mai  king  any  tree  in 
which  this  feature  is  jiresent.' 

Closely  following  and  often  associated  with  ])rematnre  ripening 
are  the  foliage  symptoms  from  Avhich  Yellows  derives  its  name.  The 
typical  symptoms  on  the  leaves  varies  for  different  types  of  foliage, 
such  as  are  exhibited  by  the  Elberta  on  the  one  hand  and  the  Craw- 
ford on  the  other;  allowing  for  these  difl'erences  the  general  foliage 
symptoms  are  very  similar. 

The  very  earliest  symptom  which  can  be  noted  is  an  unhealthy 
yellowing  of  the  foliage,  which  can  ciften  be  distinguished  at  a  dis- 
tance especially  if  only  one  branch  of  a  tree  is  affected.  In  other 
words  the  foliage  is  off  color.  As  time  goes  on  this  yellowish  tint 
becomes  pronounced  and  there  is  a  strong  tendency  for  the  foliage 
to  droop  as  if  it  lacked  water.  Later  still,  or  in  the  second  season, 
the  yellowish  leaves  show  a  claw-like  curling  which  gives  the  leaves 
on  a  shoot  a  bunched  effect.  This  is  followed  by  a  stage  of  sparse, 
small,  yellowish  foliage  on  short  twigs.  The  next  stage  is  death 
of  the  t'ndg. 

The  yellowish  color,  small  size,  drooping  and  curling  habit,  and 
short  twig  growl li  hcic  mentioned  are  so  similar  to  the  effects  pro- 
duced by  other  causes  such  as  drought,  borers,  mechanical  injury 
or  starvation  that  it  is  sometimes  difficult  to  determine  Yellows  with 
certainty  from  foliage  symptoms  alone.  On  the  other  hand  the 
necessity"  for  making  detei-minations  from  foliage  when  there  is  no 
fruit,  before  or  after  the  fi'uit  nipens,  and  especially  in  young  or- 
chards, is  apparent  and  every  effort  should  be  made  to  distinguish 
the  disease  by  its  foliage  characters. 

It  has  long  been  observed  that  a  Yellows  tree  will  set  its  buds  earlier 
in  fall  and  that  these  will  be  larger  ;ind  more  developed  when  winter 
comes;  and  that  in  spring  both  leaf  and  blossom  buds  start  quicker 
than  those  of  healthy  trees,  often  blooming  several  days  in  advance 
of  the  rest.  One  can  see  this  in  exhibited  striking  manner  where 
a  single  branch  is  diseased;  this  branch  will  be  in  full  bloom  while 
the  remainder  of  the  tree  still  has  its  fruit  buds  unopened.  It  is 
possible  that  this  character  could  l)e  used  to  some  extent  as  an 
additional  help  in  detecting  the  disease. 
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SYMPTOMS  OF  LITTLE  PEACH 

The  characteristic  c,f  tliis  disease  a.^  tlie  nam;?  implies  i.s  the  small 
size  of  the  finit  which  ri])ens  later  lliaii  iis;ial.  A])pai-ently  the 
lateness  of  ripening  and  decrease  ot  size  dill'er  according  to  the 
severity  or  stage  of  the  disease,  varying  from  nearly  noimal  sized 
frnit  ripening  almost  on  time  to  very  small  fiaiit  mntnriiig  ten  days 
or  more  later  than  normal.  Little  Peaches  have  neilher  the  blotched 
skin  nor  the  discolored  flesh  characteristics  of  Yellows  and  their 
flavor  is  not  altered  so  markedly. 

The  disease  may  start  in  one  limli  as  (hies  Yellows,  and  gradually 
involve  the  ^\■llo]e  tree,  but  willow  grnwHi  seldom  occurs  in  con- 
nection with  it. 

Foliage  symptoms  are  somewhat  similar  to  Yellows,  but  there  is 
a  marked  curling  and  clustering  of  the  yellowish  leaves  at  much 
earlier  stages.  It  is  stated  also  that  in  the  early  stages  of  Little  Peach 
the  terminal  leaves  on  a  shoot  will  remain  for  some  time  normal 
in  color,  especially  in  Elbei'tas,  tlins  showing  considerable  contrast 
with  the  yellow  clustered  foliage  liidow  . 

In  early  stages  this  clnsteiing  or  curling  downwai-d  is  nn)st  likely 
to  be  prominent  i7i  tlie  central  shaded  i)iiition  of  the  tree. 

In  both  Yellows  and  Little  Peach  the  foliage  symptoms  are  so 
similar  under  some  conditions  that  tlieie  is  difficulty  in  distinguish- 
ins  between  them.  This  is  not  an  imitortanr  matter  since  the  ax 
would  be  used  in  either  case.  It  is  of  more  concern  to  the  peach 
grower  to  be  able  to  distinguish  these  diseases  from  olhei'  troubles 
such  as  the  effect  of  winter  injury,  the  work  of  boi'crs.  and  llie 
starved  yellow  foliage  resulting  from  lack  of  fertilization  or  culti- 
vation. It  is  well  recognized  that  these  diseases  can  be  best  determin- 
ed in  a  flourishing  and  well-kejit  orcli;ird.  wliei'e  their  syni]>toms  stand 
out  clearly  in  contrast  to  the  normal  healthy  tree.  Oi-chards  in  which 
the  abnormal  conditions  mentioned  exist  require  much  care  and 
study  to  separate  out  these  diseases  from  the  less  im]iortant  tronbles 
with  A\hicli  lliey  may  be  confused.  It  becomes  lai-iiely  a  Tuatter  of 
eliminating  all  other  causes  which  conld  pi-oduce  the  syin])toms. 


OTHER  TROUBLES  LIKELY  TO  BE  MISTAKEN  FOR 
YELLOWS  AND  LITTLE  PEACH 

It  has  been  ]Hiiiited  out  lliat  the  sym]i1iims  of  Yellows  are  of  Ihe 
nature  of  an  obstruction  of  the  movement  of  food  nialiM-ials  from  the 
leaves  downward, — in  other  words  a  girdling  efi'ect.  l"oi-  this  reason 
any  type  of  girdling  is  likely  to  produce  symptoms  similar  to  those 
of  Yellows.  Label  wires,  mice,  rabbits,  boi-ers,  and  cankers  or  in- 
juries on  the  limbs  will  in  certain  cases  cause  foliage  conditions 
diffn-ult  to  distinguish  fi-oni  1]-ue  Yellows. 
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A  form  of  injury  due  to  killing  of  r'aotlets  and  root  hairs  results  in 
a  lolling,  yellowing  and  falling  of  tlie  leaves  and  resembles  the  effect 
of  a  sudden  and  severe  drought. 


Fi^-.  '1.  A  triT  ill  the  last  sta;;cN  of  ^'rlldws.  :\Ii!st  of  the  ti'i't'  is  dead,  and  tin' 
few  living  sliuot.x  on  ti-unU  and  main  lindis  sliow  nnniiistakable  fharaoters  of 
Yellows. 


Some  \  aiieti('s  of  ikmcIics  such  as  the  Smock  have  noi  iually  a  more 
yellowish  tinge  in  their  foliage  than  the  varieties  with  dai'k  green 
leaves.  Uidess  this  ditfererice  is  recognized  trees  of  these  varieties 
may  he  unjustly  undei'  sus[ii<-ion. 
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Starved  iiiul  lu-glected  (;i'cliard.s  wlicre  weeds  are  abundant  and  no 
cnltivation  is  given  will  develop  foliage  characters  dit'ticult  to  dis- 
tinguish from  Yellows. 

Other  causes  may  bring  about  early  ripening  of  the  fruit,  such  as 
limb  injuries,  girdling,  borers  and  drought.  Fruit  has  often  been 
.seen  with  one  side  well  colored  and  soft  while  tlie  other  side  and  the 
rest  of  the  fruit  is  still  green.  Examination  will  show  that  mechan- 
ical pressure  due  to  expansion  has  ruptured  the  eonr.cction  on  one 
side  of  the  fruit  pedicel,  and  the  side  thus  cut  off  fntm  food  has 
ripened  prematurely. 

There  are  also  unusual  cases  where  the  blotched  condition  of  the 
fruit  may  have  resulted  from  winter  injury  and  not  from  Yellows. 
Similarly  the  pronounced  red  discoloration  of  the  flesh  especially 
around  the  pit,  while  not  a  normal  character  in  Elberta  and  similar 
varieties,  is  more  or  less  present  normally  in  some  other  varieties. 

Buttons  or  small  undeveloped  fruits  which  might  be  mistaken  for 
Little  I'each  symiptoms  occur  here  and  there  among  all  varieties  and 
are  especially  abundant  on  the  J.  H.  Hale.  The  smaller  fruit  on 
many  seedling  trees  is  so  common  that  it  scarcely  needs  mcTition. 

"Willow"  growth  so  reliable  an  indication  of  YelloA\-s  is  small, 
much  branched,  upright  in  character  and  bears  smaller  yelloAvish 
leaves.  It  should  not  be  confused  with  water  shoots  growing  around 
pruning  wounds  and  weak  shaded  shoots  in  the  center  of  a  vigorous 
tree.  Where  twig  growth  has  received  a  midsummer  check  and  then 
resumed  growth  the  subsequent  growth  is  likely  to  have  foliage  that 
by  contrast  appears  smaller  and  more  yellowish,  but  is  without  the 
other  characters  of  true  Yellows  twigs. 


HOW  YELLOWS  IS  SPREAD 

Yery  little  is  known  regarding  the  time  and  methods  of  spread  of 
Yellows  and  Little  Peach.  Tlie  general  conclusions  reached  have  been 
obtained  from  obseryations  and  experiments  and  in  some  cases  the 
evidence  is  supported  by  the  behavior  of  supposedly  similar  diseases 
in  other  plants. 

Opinions  differ  as  to  whether  these  diseases  can  be  transmitted 
through  the  seed.  Some  autliorities  state  that  it  does  so,  while  others 
record  no  disease  developing  in  seedlings  derived  from  diseased  seeds. 
In  addition  to  tests  made  by  others  on  this  point  the  writer  planted 
1200  pits  from  badly  diseased  trees.  8%  of  these  germinated  and 
the  resulting  seedlings  showed  no  disease  after  four  years.  New 
Jersey  experiments  gave  a  similar  result. 

This  point  is  of  concei-n  to  the  nursery  industry  since  it  would  be 
possible  in  this  way  to  introduce  the  disease  into  the  stocks  used  for 
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budding.  But  even  if  Yellows  ^vas  seed  borne  in  certain  eases  such 
a  small  percentage  of  seeds  from  Yellows  trees  will  grow  tbat  it  is 
nnprolitable  to  nse  tiiem  for  nursery  seedling  stock  and  for  this 
reason  as  well  as  from  a  desire  to  provide  clean  stock  tlie  best 
nurservnien  use  pits  from  the  natural  peach  trees  obtained  from 
Tennessee  and  elsewliere  in  the  south  in  a  region  free  frffui  Yellows. 

When  one  comes  to  consider  the  possibility  of  spread  by  budding 
from  diseased  stock  there  does  not  seem  to  be  such  assurance  of 
protection.  Buds  frf)m  diseased  trees  have  been  long  known  to 
transmit  the  disease  and  tlicre  is  strong  sns])ici()n  among  peach 
growers  that  their  Yello^^■s  troubles  come  by  way  of  the  nixrsery  stock. 
During  1022  and  23  the  Yellows  inspectors  were  asked  to  malvc 
special  note  of  Yellnws  occurring  in  young  oi-chards  and  to  find 
out  in  such  cases  tlie  oi-igiii  of  the  stock.  If  a  young  orcliard  devel(n)s 
a  great  amount  of  Y(dlows  suddenly  it  would  seem  fail'  to  sus])ect  the 
nui-sery;  or  if  a  nund)er  of  young  orchards  planted  from  the  same 
nursery  stock  showed  the  disease  in  their  early  years  the  nursery 
would  likewise  l)e  under  suspicion.  TTp  to  date  our  records  do  not 
]ii-ovide  evidence  in  eillier  way  Miiich  would  cast  suspicion  on  any 
nursery,  and  in  nnjst  of  tlie  cases  Avliere  Yellows  api)eai-ed  in  young- 
peach  orcliards  thei'e  was  evei-y  reason  to  connect  llie  outbreak  with 
old  diseased  trees  near  by. 

Nursery  methods  of  budding  eitlier  from  adjacent  young  stock  or 
from  old  trees  elsewhei-e  may  at  times  fail  to  provide  adequate  safe- 
guards against  infection  of  their  stock  and  it  is  urged  that  more 
care  be  given  to  establishing  tlie  fi'eedom  of  budding  stock  from 
Yellows  and  Little  Peach. 

Does  one  spread  Yellows  liy  ])i-uning  oi)era1ions?  It  seems  logical 
to  suppose  that  a  disease  wliich  can  be  sjiread  by  bmlding  or  grafting 
could  also  be  spread  by  pruning  tools.  Here  again  we  can  only  fall 
back  on  long  obsei-vation.  If  Yellows  is  spread  by  j^runing,  th(> 
orderly  row  by  method  in  which  this  is  usually  done  ought  to 
residt  in  spreading  infection  down  the  i-ow  from  a  diseased  tree. 
Xo  one  has  rec(»rded  cases  of  this  kind  and  it  seems  as  if  we  can 
disregard  pruning  as  a  menus  of  spreading  Yellows.  This  refers  to 
pruning  in  the  dor-maiit  state;  ])each  trees  are  so  rarely  i»ru]ied  in 
summer  that  there  is  no  body  of  evidence  to  show  whether  or  not 
siinuuei'  i)runing  would  be  dangeious. 

The  (|iu'sti(iii  as  to  when  the  disease  si)i-eads  most  in  suniinei'  can 
not  be  answered.  Orchard  infectinn  aii]teai-s  to  be  of  two  types,  in 
one  of  whicli  the  disease  appears  in  isolated  trees  anywhei-e  in  the 
(»rchard  as  if  it  had  come  from  a  distance,  and  a  second  type  where 
the  disease  n-Mlonbtedly  spreads  from  a  Y(dlows  ti'ee  to  trees  in  its 
immediate  \icinity.  This  last  tyy)e  of  sju-ead  is  clearly  established 
l)y  countless  observations  though  what  agencies  are  conceiaied  can 
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only  be  guessed  ;it.    ( irdinaiily  the  spmul  iruin  a  diseased  Tree  i^* 
roughly  iii  tlie  fnim  of  a  circle,  sometiines  leaving  trees  close  hy  and 
taking"  those  fni  thi  r  out  :  l)nt  occasionally  the  sju'ead  has  a  stn-ak 
shape'^wliich  suggests  that  the  ^vind  might  have  had  something  to  do 
with  it.    Bees  \vhieli  spread  pear  blight  so  readily,  and  the  pollen 
which  may  be  distributed  by  wind  as  well  as  by  bees  have  long  been 
considered  as  possible  agents  of  transmission,  but  suspicions  as  to 
-their  activity  liave  ne\er  been  confirmed  by  experimental  evidence. 
On  the  other  hand  observations  made  in  New  Jersey  indicated  that 
T^ollen  taken  from  a  diseased  tree  in  breeding  work  did  not  cause 
.any  disease  in  the  trees  on  which  it  was  used.   Judging  from  the  part 
played  bv  sucking  insects  in  other  diseases  such  as  beet  curly  top, 
potato  mosaic  and  raspl>erry  mosaic,  it  is  not  at  all  improbable  that 
some  of  these  insects  may  also  be  concerned  in  Yellows  transmission, 
and  if  the  nature  of  Yellows  is  comparable  to  many  others  supi^osedly 
of  like  type  it  is  also  not  impossible  that  the  disease  may  occur  in 
some  other  wild  or  cultivated  plant  with  S(  me  insect  as  a  carrier 
between  it  and  the  peach. 

A  question  of  considerable  importance  to  some  orchardists  is  how 
far  the  disease  will  spread  from  a  neighboring  lot  of  diseased  trees. 
It  is  probable  that  Yellows  can  be  carried  from  one  orchard  to  an- 
other for  a  mile  or  more  but  it  is  the  writer's  opinion  that  spread  from 
this  distance  is  likely  to  cause  only  isolated  cases  which  can  be  read- 
ily suppressed  by  prompt  removal.    If  the  diseased  orchard  is  close 
enough  however,  the  second  type  of  spread  mentioned  above  un- 
■  doubtedly  takes  place:  and  since  this  immediate  localized  infection 
is  extremely  virulent  in  most  cases,  the  owner  of  a  healthy  orchard 
has  every  right  to  expect  protection  from  his  neighbor's  diseased 
trees.   As  to  the  distance  that  should  intervene  in  such  cases  so  that 
the  owner  of  healthy  stock  is  not  menaced,  opinions  differ,  but  it  is 
probably  safe  to  assume  that  an  orchard  more  than  300  yards  dis- 
tant from  another  will  be  sul)ject  only  to  the  first  type  of  spread. 


CONTROL  OF  YELLOWS  AND  LITTLE  PEACH 

While  Yellows  and  little  i>each  differ  in  api>earance  the  contrcd  nf 
both  is  identical  and  may  be  summed  up  in  four  wcrds:  "Use  the  ax 
promptly.'" 

There  is  no  othci-  way.  All  over  the  country,  year  after  year, 
generation  after  generation,  peach  growers  without  innnber  have 
tried  to  avoid  the  loss  of  the  tree  by  this  method  and  that:  one  cuts 
off  the  limb  on  which  Yellows  first  appears;  it  does  not  save  the  tree: 
another  fertilizes  heavily  and  gets  a  growth  stimulation  for  a  season, 
"but  the  apparent  recovery  is  only  an  illusion  and  the  disease  pursues 
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its  inevitable  course;  a  Thinl  cuts  off  all  the  top  leaving  only  a  few 
bare  limbs.  The  new  growth  from  this  '•dehorned"  tree  is  usually 
more  vigorous  than  before  and  for  one  season  he  entertains  the 
false  hope  that  the  Yellows  lias  been  eliminated.  Then  comes  the 
certain  disappointment  when  the  tree  goes  the  way  of  all  the  rest. 
Xeither  these  attempts  nor  the  multitude  of  quack  sprays,  nor  appli- 
cations of  special  substances,  nor  insertions  of  chemicals  in  auger 
holes  in  the  trunk  have  ever  given  the  least  success.  In  short  no  tree 
vj]ected  hy  Yellotvs  and  Little  Peach  has  ever  been  known  to  recover, 
and  the  sooner  we  accept  this  result  of  widespread  and  dearly  bought 
e.'vperience  tlie  sooner  will  we  come  to  depend  on  the  only  safe,  cheap, 
practical  and  eti'ective  method  of  controlling  Yellows, — the  ax. 

When  should  diseased  trees  be  cut  down?  8ince  we  know  that 
Yellows  spreads  from  tree  to  tree  though  we  cannot  say  how  or  wlien, 
the  tree  is  a  danger  to  the  rest  as  long  as  it  remains  in  the  orchard. 
A  Yellows  tree  in  a  peach  orchard  is  as  much  a  danger  to  the  other 
trees  as  a  hog  with  cholera,  or  a  cow  with  tuberculosis  is  to  the 
healthy  animals  in  the  herd.  For  this  reason  the  atfected  tree  should 
be  removed  as  soon  as  the  disease  shows  itself.  It  should  be  borne  iri 
mind  that  because  of  our  ignorance  of  the  cause  and  spread  we  can 
not  say  how  long  the  disease  has  been  present  before  visible  symptoms 
appear;  hence  in  order  to  minimize  the  chance  of  spread  to  the  lowest 
possible  degree  diseased  trees  should  be  removed  at  the  first  sign  of 
Yellows.  Experience  has  shown  that  when  trees  are  removed  in  thesi 
early  stages  the  disease  can  be  controlled. 

It  is  not  coiisidci-ed  necessary  to  remove  tlie  whole  tree  immediately" 
from  the  orchard.  Some  authorities  are  even  against  doing  so  on 
account  of  the  possibility  of  infecting  healthy  trees  by  dragging  the 
diseased  branches  and  trees  so  as  to  bruise  or  scrape  the  healthy 
ones.  At  any  rate  experience  has  shown  that  the  safe  as  well  as 
practical  method  is  to  cut  off  all  branches  close  to  the  trunk  and  pile 
them  there  till  they  wilt  and  dry.  The  lu'anches  can  then  be  taken 
out  and  burned  or  used  for  fuel  and  the  stumps  can  be  pulled  or  dug 
out  in  the  least  l)usy  season  of  the  year.  One  precaiition  is  necessary 
if  this  method  is  followed;  vei-y  often  water  shoots  will  start  from 
the  hare  trunk  or  lindvs  and  these  are  considered  to  be  as  great  a 
source  of  danger  as  the  foliage  of  the  tree  in  its  original  state. 

The  question  is  often  asked:  "Is  it  safe  to  replant  a  peach  tree  in 
the  spot  from  which  a  Yellows  tree  has  been  taken?"  The  gen.eral 
consensus  of  (qtinion  is  that  this  replanting  is  safe  especially  if  the 
hole  is  left  open  over  winter.  This  does  not  necessarily  mean  that 
the  new  tree  will  not  contract  the  disease  but  it  does  mean  that  such 
a  tree  Avill  be  no  more  subject  to  infection  than  other  trees  in  the 
orcliard. 
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THE  PEACH  GROWER'S  OWN  INSPECTION 

While  llic  successful  ]ic;icli  i^iMiwcr  will  l)c  alwnys  ou  the  wntch 
for  Yellows  aiul  Little  Peach,  thei  e  are  four  tiiues  (luriu«i  the  sunuiier 
when  a  systematic  inspection  will  give  the  best  results.  Tlie  first  is 
at  the  blooming-  period,  when  it  is  possible  to  tind  out  by  the  sym])t()ni 
of  early  blossoming,  which  trees  may  be  suspected  of  Yellows.  The 
second  survey  should  be  made  about  July  1,  and  tliis  will  often  dis- 
close marked  cases  of  disease  on  foliage  and  twigs.  The  third  is  the 
all-important  inspection  made  about  ten  days  before  the  fruit  begins 
to  ripen;  at  this  time  the  premature  fruit  will  give  reliable  evidence 
as  to  the  presence  of  Yellows.  A  foui  th  inspection  in  late  summer 
will  usually  settle  doubtful  cases  since  outstanding  foliage  symjdoms 
or  pronounced  willow  twigs  often  develojt  after  picking  time., 


STATE  INSPECTION  FOR  YELLOWS 

In  1920  a  ])reliminary  suiNcy  of  the  s(>u11ie;isteiii  counties  showed 
so  much  Y'ellows  tliat  some  system  of  genei-al  inspection  seemed  to 
be  necessary.  A  canvass  of  the  other  peach  gi-owing  states  indicated 
the  desirability  of  this  work  being  undertaken  by  the  state,  and  the 
Penna.  Horticultural  Association  having  expressed  acc!>i-dance  wilh  a 
program  of  this  kind,  Yellows  inspection  was  i)ut  into  effect  in  1!LM. 
This  inspection  is  carried  out  under  the  Horticultui  al  insjiection  Act 
of  1917  (Xo.  230)  which  empowers  the  de]iai-tment  through  its  in- 
spectors to  enter  any  premises  for  disease  insp-ection  pui-poses. 
Where  an  incurable  disease  is  found  llie  owner  is  so  notified  in 
writing  and  the  law  stipulates  that  if  the  atfected  trees  are  not 
removed  within  ten  days  the  owner  is  subject  to  tine  and  the  depart- 
ment may  remove  the  diseased  trees  and  recover  the  cost  of  removal 
from  the  owner  or  pro})erty.  T'p  to  the  present  1im(>  the  cooperation 
of  peach  growers  has  been  such  that  recourse  to  the  penalties  of  this 
law  has  been  found  unnecessary. 

That  the  inspection  is  fulfilling  its  purpose  is  indicated  by  the  in- 
spection records  since  inspection  was  instituted  in  1!>21.  In  that 
year  the  inspectors  of  the  Department  of  Agriculiure  inspected 
nearly  half  a  million  trees  and  found  4.5%  of  Yellows.  Jn  lii22 
Y^ellows  had  diminished  to  2.5%  and  in  1923  to  2.21%. 

The  inspection  service  is  organized  by  counties  and  aims  to  co\er 
in  these  counties  all  orchards  of  a  connnercial  value,  leaving  out  of 
consideration  as  yet  the  snnill  lots  of  trees  found  eveiywheie  in  farm, 
village  and  town  gardens.  It  is  aimed  to  give  two  inspections  each 
snmmei',  one  beginning  July  1  and  the  other  Sept.  1.  Each  inspector 
is  armed  Avith  a  small  ax  and  he  goes  over  each  orchard  row  by  row 
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lilaziiiji'  every  tree  which  shows  symptoms  of  YeUows  or  Little  i'eaeh. 
The  marks  thus  made  are  a  clear  indication  of  the  disease  to  the 
owner  and  since  the  blaze  is  a  more  permanent  mark  than  paint, 
cloth  strips,  or  broken  down  brandies,  it  serves  to  clieck  np  on  trees 
that  may  have  been  overlooked  in  removal.  This  inspection  is  nnder- 
stood  to  be  merely  a  helj)  to  the  peach  grower's  own  eradication 
program,  and  it  is  strongly  urged  that  every  man  should  be  as  far 
as  possible  his  own  inspector.  In  this  way  he  can  catch  the  disease 
and  destroy  the  tree  as  soon  as  the  earliest  symptoms  appear, 
and  thus  secure  the  benelit  of  the  most  im])'(;rtant  factor  in  Yellows' 
control, — promptness  in  removal. 


